Reduced methyl group acceptance of 1-beta-D-arabinofuranosylcytosine-containing DNA polymers.
Previous studies have shown that 1-beta-D-arabinofuranosylcytosine (ara-C) can induce differentiation of various malignant cells and that DNA methylation patterns become altered under ara-C treatment of those cells. The aim of this study was to investigate whether this influence on DNA methylation is caused by a direct effect of DNA-incorporated ara-C molecules on nuclear DNA methylase. For this reason, we constructed various ara-C-substituted DNA polymers and used them as substrates for highly purified eukaryotic DNA methylase isolated from murine P815 mastocytoma cells. The ara-C incorporation into DNA polymers was measured by either an ara-C-specific radioimmunoassay or by use of radioactive-labelled ara-C during the synthesis of those polymers. We found an inverse correlation between the level of ara-C substitution of the DNA polymers and their methyl group acceptance. Kinetic experiments performed with ara-C-modified DNA polymers pointed out that the mode of action of DNA methylase remains unaltered. DNA methylase is neither detached nor fixed at an ara-C site, but is somehow hindered in its enzymatic activity, probably by slowing down the walking mechanism. Hence, the previously observed hypermethylation of DNA of some eukaryotic cells, propagated in the presence of ara-C, is apparently not due to a direct effect of DNA-incorporated ara-C molecules on endogenous DNA methylase.